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(54) HIGH-VOLTAGE SYSTEM BLOCK DEVICE FOR AUTOMOBILE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To secure the traveling of a 
vehicle by promptly blocking a power supply when the vehicle 
comes into collision and without blocking the power supply 
when the vehicle does not actually come into collision, relating 
to a high-voltage system block device for an automobile. 
SOLUTION: The block device comprises: a collision detecting 
means 1 1 that detects a collision of the automobile that obtains 
a travel drive force from a high-voltage power supply 2; a 
reduced-speed detecting means 1 2 that detects a reduced 
speed of the automobile; and a high-voltage system block 
control means 13 that blocks a circuit 5 of the high-voltage 
power supply 2 upon receiving a collision detecting signal from 
the collision detecting means 1 1, and controls the circuit 5 of 
the blocked high-voltage power supply 2 so as to be 
reconnected when the reduced speed detected by the reduced- 
speed detecting means 12 does not exceed a prescribed value 
within a prescribed period after receiving the collision detecting 
signal. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A collision detection means to detect the collision of the automobile which obtains transit driving 
force according to a high-voltage power source, If the collision detection signal from a decelerating 
detection means to detect the deceleration of said automobile, and said collision detection means is received, 
the circuit of said high-voltage power source will be intercepted. When the deceleration detected with said 
decelerating detection means within the predetermined period does not consist of a time of receiving this 
collision detection signal beyond a predetermined value The high-voltage system interrupting device of an 
automobile characterized by offering the high- voltage system cutoff control means controlled to re-connect 
the circuit of the high-voltage power source which the above intercepted. 

[Claim 2] While receiving the collision detection signal from a collision detection means to detect the 
collision of the automobile which obtains transit driving force according to a high- voltage power source, a 
decelerating detection means to detect the deceleration of said automobile, and said collision detection 
means The high-voltage system interrupting device of an automobile characterized by offering the high- 
voltage system cutoff control means controlled to intercept the circuit of said high- voltage power source on 
condition that the deceleration detected with said decelerating detection means within the predetermined 
period consisted of a time of receiving this collision detection signal beyond the predetermined value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the high- voltage system interrupting device which 
intercepts high-voltage electric system in emergency in the automobile which has sources of the high 
voltage, such as an electric vehicle. 
[0002] 

[Description of the Prior Art] In the electric vehicle, the driving force of a car has been remarkably obtained 
from the power source of the high voltage (hundreds of volts) compared with the dc-battery (generally 12 
volts) put on the usual automobile. For this reason, in the electric vehicle, the cure which prevents 
generating of the car fire resulting from the source of the high voltage which starts at the time of an 
emergency collision, electrification, etc. is required, and various techniques are proposed from the former. 
[0003] For example, in JP,61-202101,U and an electric vehicle, if it detects that the car collided, the 
technique which intercepts the energization to a driving gear from a power source is indicated. Moreover, 
when the electric vehicle carrying two or more dc-batteries collides with JP,09-284901,A, by separating a 
dc-battery, the short circuit of the high voltage is prevented, and when the damage situation of a car is still 
slighter, the technique whose transit connects a dc-battery again and is enabled is indicated. 
[0004] 

[Problem(s) to be Solved by the Invention] However, the sensor for detecting the collision of a car can 
consider the case where it is judged that it collided, even if the collision of a car has not occurred in fact, in 
order to judge a collision by the impact which joins the sensor itself. In such a case, it is not concerned 
possible [ transit ], but the energization from [ from sensor information ] a power source is intercepted, the 
driving gear for transit stops, transit of a car becomes impossible and a car will stop on that spot. 
[0005] By the way, although not related with an electric vehicle, there is a technique indicated by JP,06- 
316242,A. In high-speed cars, such as an automobile for a game, this technique is a technique which 
intercepts a current supply circuit after a collision, in order to prevent igniting to the fuel which the electrical 
circuit (it is not a high voltage) short-circuited and overheated at the time of the collision of a car, and was 
leaked in the car. It enables it to control a car by this technique using a current supply circuit, since it 
becomes impossible to only control the car under transit when a current supply circuit is intercepted, on 
condition that the collision of a car until a car stops after the collision of a car, as it waits for a car to stop at 
the time of the collision of a car and a current supply circuit is intercepted. 

[0006] Since a car stops after that when a car actually collides, if a power source is intercepted based on 
both the conditions of a collision and a halt of a car, the collision of a car can be judged more correctly and a 
power source can be intercepted. However, I want to intercept [ in the case of the automobile in which the 
power source of the high voltage was carried ] energization with a power source not only for a fire but for 
fear of electrification like an electric vehicle as promptly as possible at the time of the collision of a car for a 
certain reason. Since the technique of this point and the above-mentioned official report does not intercept a 
power source until a car stops, although performance traverse is securable, fear of electrification generates it 
to crew etc. before a halt. Of course, although it judges appropriately whether the car actually collided and 
the car has not actually collided, I want to avoid the situation where transit of a car becomes impossible. 
[0007] This invention aims at offering the high-voltage system interrupting device of an automobile which 
enabled it to secure the performance traverse of a car, without intercepting a power source, when it is 
thought out in view of such a technical problem, and a power source is promptly intercepted at the time of 
the collision of a car and the car has not actually collided. 
[0008] 
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[Means for Solving the Problem] In order to attain the above-mentioned target, in the high-voltage system 
interrupting device (claim 1) of the automobile of this invention When the collision of the automobile which 
obtains transit driving force according to a high-voltage power source is detected by the collision detection 
means When the deceleration of said automobile detected by the decelerating detection means within the 
predetermined period does not consist of a time of the circuit of said high- voltage power source being 
intercepted by the high-voltage system cutoff control means, and receiving this collision detection signal by 
it beyond a predetermined value The circuit of the high- voltage power source which the above intercepted 
by said high-voltage system cutoff control means is re-connected. 

[0009] Therefore, if it judges with there having been a collision of an automobile, the circuit of a high- 
voltage power source will be intercepted promptly, and the fault by energization of a high-voltage power 
source is avoided. And in fact, since the circuit of a high-voltage power source is re-connected when 
deceleration does not become beyond a predetermined value, the collision of an automobile can secure the 
transit driving force of a subsequent automobile, also when there is nothing and the circuit of a high-voltage 
power source is intercepted by incorrect actuation of a collision detection means. 
[0010] Moreover, in the high- voltage system interrupting device (claim 2) of the automobile of this 
invention, while the collision of the automobile which obtains transit driving force according to a high- 
voltage power source is detected by the collision detection means, when the deceleration of said automobile 
detected by the decelerating detection means within the predetermined period consists of a time of receiving 
this collision detection signal beyond a predetermined value, the circuit of said high- voltage power source is 
intercepted by the high- voltage system cutoff control means. 

[001 1] Therefore, the collision of an automobile can be judged with a sufficient precision, at the time of the 
collision of an automobile, the circuit of a high- voltage power source is intercepted promptly, and the fault 
by energization of a high- voltage power source is avoided. Moreover, since the precision of the collision 
judgement of an automobile is high, connection of the circuit of a high- voltage power source is held, and the 
collision of an automobile can actually secure the transit driving force of an automobile, when there is 
nothing. 
[0012] 

[Embodiment of the Invention] Hereafter, a drawing explains the gestalt of operation of this invention. First, 
the 1st operation gestalt of this invention is explained based on a drawing. The block diagram in which 
drawing 1 - drawing 3 show the high-voltage system interrupting device of the automobile concerning the 
1 st operation gestalt of this invention, and drawing 1 shows the important section configuration of the 
automobile and a high- voltage system interrupting device, drawing 2 , and drawing 3 are flow charts which 
show actuation of the high-voltage system interrupting device. 

[0013] It is the electric vehicle which obtains transit driving force according to the high-voltage power 
source of hundreds of volts, and the automobile concerning this operation gestalt has offered the drive motor 
1 for carrying out the rotation drive of the driving wheel, as shown in drawing 1 . The motor controller 4 
infixed in many 12- volt dc-batteries between the Maine dc-battery 2 which comes to carry out a series 
connection, the Maine contactor 3 connected to this Maine dc-battery 2, and the Maine contactor 3 and a 
motor 1 in order to supply power to this motor 1 is offered. 

[0014] Therefore, a motor 1 rotates with the power of the Maine dc-battery 2 which is controlled by the 
motor controller 4 and supplied through the Maine contactor 3. In addition, the circuit 5 which the Maine 
dc-battery 2 is equivalent to a high-voltage power source, and leads to the motor controller 4 and a motor 1 
through the Maine contactor 3 from the Maine dc-battery 2, the Maine contactor 3, the motor controller 4, a 
motor 1, and the Maine dc-battery 2 will be generically called the high-voltage system 6. 
[0015] This high- voltage system interrupting device 10 has offered the collision detection power-source 
cutoff (high-voltage system cutoff control means) ECU 1 3 which controls cutoff of the circuit 5 of the high- 
voltage power source 2 based on the detection information from the collision detection sensor (collision 
detection means) 1 1 which detects the collision of this automobile, a decelerating detection means 1 2 detect 
the deceleration of an automobile, and the collision detection means 1 1 and the decelerating detection means 
12. 

[0016] Although the engineering sensor which combined the acceleration sensor which used the piezo- 
electric element etc., an optical fiber, an emitter, etc. is applicable to the collision detection sensor 1 1, 
especially the collision detection sensor 1 1 is not limited to these. Moreover, information from the collision 
detection sensor offered for the air bag may be used through direct or an air bag ECU, and the existing 
collision detection sensor may be diverted. Although the decelerating detection means 12 consists of 
decelerating operation part 12b which calculates deceleration from the vehicle speed signal from speed 

http : //www4 . i pdl . ncipi . go . j p/cgi-bin/tran_web_cgi_ej j e 7/2 0/2006 



JP,2002-3546O2,A [DETAILED DESCRIPTION] 



Page 3 of 5 



sensor 12a and this speed sensor 12a here, the acceleration sensor which detects the acceleration of the 
transit direction of a car broadly may be used for it. 

[0017] If the collision detection signal from the collision detection sensor 1 1 is received, while the collision 
detection power-source cutoff ECU 13 will intercept the circuit 5 of the high- voltage power source 2 
through the Maine contactor 3 When the deceleration detected with the decelerating detection means 12 
within the predetermined period does not consist of a time of receiving a collision detection signal from the 
collision detection sensor 1 1 beyond a predetermined value, it controls to re-connect the circuit 5 of the 
high- volt age power source 2 intercepted through the Maine contactor 3. 

[0018] Since the high- voltage system interrupting device as the 1st operation gestalt of this invention 
automobile is constituted as mentioned above, as shown, for example in drawing 2 and drawing 3 , cutoff 
control of a high-voltage system is performed. If the key switch of the drive system of an automobile is 
turned on as shown in the main routine of drawing 2 , clear [ of the collision presumption flag ] will be 
carried out by setting the Maine contactor 3 to ON (step alO) (step a20), and an interrupt will be permitted 
(step a30). 

[0019] The judgment routine of deceleration as shown in drawing 3 is periodically performed by this 
interrupt authorization. That is, in decelerating operation part 12b of the decelerating detection means 12, as 
shown in drawing 3 , the vehicle speed signal from speed sensor 12a is inputted (step blO), and deceleration 
is calculated based on the vehicle speed which calculated the vehicle speed (step b20) and was calculated 
further from this vehicle speed signal (step b30). In the collision detection power-source cutoff ECU 13, if 
the deceleration which judged and (step b40) calculated whether it was beyond the set point (predetermined 
value) to which the calculated deceleration was set beforehand is beyond the set point, a collision 
presumption flag is set (step b50). In addition, this set point is beforehand set up based on an experiment etc. 

[0020] if interrupt authorization (step a30) is performed, a key switch judges whether it is an ON state (step 
a40), and although the main routine of drawing 2 is referred to again, if a key switch is not an ON state, and 
a key switch is set to OFF namely,, control (step a50) will be finished by setting the Maine contactor 3 to 
OFF. If a key switch is an ON state, collision detection information would be inputted from the collision 
detection sensor 1 1, or (that is, is the collision detection sensor 1 1 ON?) it will be judged whether it is no 
(step a60). 

[0021] Here, if collision detection information is not inputted from the collision detection sensor 1 1, it 
returns to step a40. In addition, the judgment of step a40 is performed a predetermined period. On the other 
hand, if collision detection information is inputted from the collision detection sensor 11, the Maine 
contactor 3 will be made off with the car having temporary-judging-collided (step a70). Furthermore, it is 
judged whether the collision presumption flag is set by the decelerating judging routine ( drawing 3 ) (step 
a80). If the collision presumption flag is set, it will continue the OFF state of the Maine contactor 3 with the 
car having judgment [ this ]-collided. And by the judgment (step a90) of being an OFF state, a key switch 
will finish control, if a key switch becomes off. In addition, the judgment of step a90 is also performed a 
predetermined period. 

[0022] Moreover, if a collision presumption flag is not set after making the Maine contactor 3 off by the 
temporary judging with that with which the car collided, it judges whether predetermined time (here 1 
second) passed in the condition that the collision presumption flag after collision detection (after ON of the 
collision detection sensor 1 1) of a car is not set (step alOO). And if a collision presumption flag is not set 
even if the predetermined time after collision detection of a car passes, the collision of a car turns ON the 
Maine contactor 3 noting that it is an incorrect judging (step al 10), and returns to step a40. 
[0023] Thus, in the collision detection power-source cutoff ECU 13, if collision detection information is 
inputted from the collision detection sensor 1 1 , since the Maine contactor 3 will be promptly carried out to 
the car having temporary-judging-collided with OFF and the circuit 5 of the high-voltage power source 2 
will be intercepted, a possibility that a car fire, electrification, etc. by the high- voltage power source 
energizing at the time of a collision may occur is beforehand avoidable. 

[0024] and since, and when deceleration is not that the car should temporary-judging-collide in 
predetermined time beyond a predetermined value Since the circuit 5 of the high-voltage power source 2 is 
re-connected by setting the Maine contactor 3 to ON noting that the temporary judging with that with which 
the car collided is an incorrect judging Also when the circuit of a high-voltage power source is intercepted 
by incorrect actuation of the collision detection sensor 1 1, the transit driving force of a subsequent 
automobile can be secured. 

[0025] Next, the 2nd operation gestalt of this invention is explained based on a drawing. Drawing 4 is a flow 
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chart which shows actuation of the high-voltage system interrupting device of the automobile concerning the 
2nd operation gestalt of this invention. Since the hard configuration of the automobile concerning this 
operation gestalt and a high- voltage system interrupting device is the same as that of the 1st operation 
gestalt, explanation is omitted about these, and a different software configuration from the 1st operation 
gestalt is explained. 

[0026] At this operation gestalt, the judgment of whether the collision automobile collided is judged from 
both the conditions of becoming [ the deceleration detected with the decelerating detection means 12 in 
predetermined time (calculation) ] -beyond predetermined value **, after ** collision detection sensor's 1 1 
serving as ON (namely, thing for which the collision of an automobile was detected by the collision 
detection sensor 1 1), and ** collision detection sensor 1 1 serve as ON. And when both the conditions of 
**** sa tisfied, it consists of collision detection power- source cutoff ECU 13 so that the circuit 5 of the 
high-voltage power source 2 may be intercepted using the Maine contactor 3 as off. 
[0027] Since the high- voltage system interrupting device as the 2nd operation gestalt of this invention 
automobile is constituted as mentioned above, as shown, for example in drawing 4 , cutoff control of a high- 
voltage system is performed. In addition, in drawing 4 , drawing 2 and a same sign show the same 
processing step. Moreover, the decelerating judging routine shown in drawing 3 by interrupt authorization 
(step a30 of drawing) is carried out also with this operation gestalt. 

[0028] If the key switch of the drive system of an automobile is turned on as shown in the main routine of 
drawing 4 , clear [ of the collision presumption flag ] will be carried out by setting the Maine contactor 3 to 
ON (step alO) (step a20), interrupt authorization (step a30) will be performed, and the decelerating judging 
routine shown in drawing 3 will be carried out. if interrupt authorization (step a30) is performed, a key 
switch judges whether it is an ON state (step a40), and if a key switch is not an ON state, and a key switch is 
off namely,, control (step a50) will be finished, using the Maine contactor 3 as off. If a key switch is an ON 
state, collision detection information would be inputted from the collision detection sensor 1 1 , or (that is, is 
the collision detection sensor 1 1 ON?) it will be judged whether it is no (step a60). 
[0029] Here, if collision detection information is not inputted from the collision detection sensor 1 1 , it 
returns to step a40. In addition, the judgment of step a40 is performed a predetermined period. On the other 
hand, if collision detection information is inputted from the collision detection sensor 1 1 , it will be judged 
whether the collision presumption flag is set by the decelerating judging routine ( drawing 3 ) (step a80). 
Here, if the collision presumption flag is set, it will judge with that with which the car collided, and the 
Maine contactor 3 will be made off (step a82). And by the judgment (step a90) of being an OFF state, a key 
switch will finish control, if a key switch becomes off. In addition, the judgment of step a90 is also 
performed a predetermined period. 

[0030] Moreover, if the collision presumption flag is not set at step a80, it will progress to step alOO and 
will judge whether predetermined time (here 1 second) passed after collision detection of a car (after ON of 
the collision detection sensor 1 1). And if the predetermined time after collision detection of a car does not 
pass, since it returns to step a80, if a collision presumption flag is set in the after [ collision detection ] 
predetermined time of a car, it will judge with that with which the car collided, and the Maine contactor 3 
will be made off (step a82). 

[0031] On the other hand, if a collision presumption flag is not set in the after [ collision detection ] 
predetermined time of a car, collision detection of the collision detection sensor 1 1 is incorrect detection, 
and the collision of a car is held in the condition of ON of the Maine contactor 3 as what was not, and 
returns from step alOO to step a40. thus, in the collision detection power-source cutoff ECU 13 On condition 
that the collision presumption flag was set in predetermined time after collision detection information was 
inputted from the collision detection sensor 1 1 while collision detection information was inputted from the 
collision detection sensor 1 1 (namely, thing which the deceleration of an automobile became beyond the 
predetermined value) Since it judges with that with which the car collided and the Maine contactor 3 is 
controlled, only when the collision of a car can be judged correctly and a car collision occurs truly, the 
circuit 5 of the high-voltage power source 2 can be certainly intercepted by setting the Maine contactor 3 to 
OFF. 

[0032] Therefore, since a possibility that a car fire, electrification, etc. by the high-voltage power source 
energizing at the time of a collision may occur can be avoided beforehand and the collision of a car is 
moreover judged correctly, the situation which carries out the misjudgment law of the car collision and by 
which the circuit of a high-voltage power source will be intercepted can be prevented, and the transit driving 
force of an automobile can be secured. In addition, deformation various in the range which is not limited to 
an above-mentioned operation gestalt and does not deviate from the meaning of this invention is possible for 
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this invention. 
[0033] 

[Effect of the Invention] As explained above, according to the high- voltage system interrupting device 
(claim 1) of this invention automobile, if it judges with there having been a collision of an automobile, the 
circuit of a high-voltage power source will be intercepted promptly, and a car fire, electrification, etc. which 
originate in the source of the high voltage at the time of a collision, and may be generated can be beforehand 
prevented now certainly. 

[0034] And in fact, since the circuit of a high- voltage power source is re-connected when deceleration does 
not become beyond a predetermined value, also when there is nothing and the circuit of a high- voltage 
power source is intercepted by incorrect actuation of a collision detection means, the collision of an 
automobile can secure the transit driving force of a subsequent automobile, and can avoid the situation 
where an automobile becomes transit impossible by incorrect actuation of a collision detection means. 
[0035] Moreover, according to the high- voltage system interrupting device (claim 2) of the automobile of 
this invention, a car fire, electrification, etc. which the collision of an automobile can be judged with a 
sufficient precision, and the circuit of a high- voltage power source is promptly intercepted at the time of the 
collision of an automobile, originate in the source of the high voltage at the time of a collision, and may be 
generated with a collision detection means can be beforehand prevented now certainly. Moreover, since the 
precision of the collision judgement of an automobile is high, when there is nothing, connection of the 
circuit of a high- voltage power source can be held, and the collision of an automobile can secure the transit 
driving force of an automobile, and can actually avoid the situation where an automobile becomes transit 
impossible by incorrect actuation of a collision detection means. 



[Translation done.] 
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